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Abstract 
The analysis of laboratory and field studies of physical and mechanical properties of the Maikop clays is provided in the paper. 
On the basis of this analysis, the thickness of the Maikop clays is divided into three parts, which differ in terms of physical and 
physical-mechanical properties. The necessity of implementation of a detailed geotechnical Isa-scan for the design of reliable 
foundations is identified. 
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1. Introduction.  
Lower Volga region is located in the south-eastern part of the Russian plat form. During the Paleogene-
Quaternary in the area went the formation of the sea to form the stratum of clay rocks Maikop (mPg3 mkp) 
Paleogene series (Khadum horizon). The northern border of their distribution extends about 30 km from the 
Volgograd [1]. Volgograd - the largest industrial center of the Lower Volga region with a population of over a 
million people, is located on the right bank of the Volga. the city for more than 100 km, the width of 3-10 km. In 
recent years the city grows in width, it increases Xia density, mastering not built-up areas, including propagation-of 
Maikop clays. Engineering and geological conditions of the territory spread from May to KOPSKÉ complex clays. 
These clays are very sensitive to changes in humidity. They increase in volume when soaked, the swelling pressure 
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of 0.15-0.3 MPa, the drying decrease in volume - shrink. Swelling and shrinkage of clay in the base causes 
deformation structures [2]. 
2. Relevance.
Relevance of the topic is to solve the problems of construction of industrial and civil buildings, which lie at the 
basis of the specific soils - clay Maikop Paleogene series. The presence of these soils in the geological section 
requires a special approach to the choice of the type of foundation, the definition of bearing layers of soil to the 
foundations of the device. In this regard, the designers and builders is the problem of the construction of these clays. 
The systematic study of the geological conditions of the territory on the Lower Volga-chalos the second half of 
the XVIII century. Over the years, the geological structure of the Lower Volga region, he studied AP Pavlov (1884, 
1897). I. Sintsov (1885, 1887.), AD Arkhan-Gel (1907-1908 biennium); 1923 AN Mazarovich, EV Milanovsky, 
N.S.Shatsky, AD Arkhangelsk, GN Kamensky, V. Orlov, AA Belousov et al. 
In 1934-1938 gg. Hydroproject geologists conducted geotechnical, refinement of justification for the Volga-Don 
Canal project. These surveys were the first major geotechnical studies in the territory of the Volgograd region. [3-5]. 
In the late 40's and early 50-ies of the last century, made the largest engineering-geological surveys Hydroproject 
in Stalingrad hydroelectric station area [6-9]. 
The relatively large amount of geological engineering survey was caused by an optionally-go solutions of a 
number of problems encountered in the process of designing structures. It has been found that clays Maikopian low 
shear resistance characteristic indicators pronounced tendency to creep. 
The main features of the geological structure defined by a large dump with an amplitude of more than 200 m, 
passing on the left bank of the Volga River valley and hidden under the modern alluvium. Reset divides the valley 
of the Volga in the western and eastern parts, which differ in geological structure. West, raised portion, which 
includes the right bank, the river bed and low floodplain, composed of rocks of the Paleogene. East, omitted part is 
dedicated to the left side of the valley, the addition of quaternary sediments, which are underlain by the Maikop 
clays capacity of more than 80 m. Quaternary deposits line the bottom and make up the left bank of the Volga 
terrace [8.9]. 
In 1980 VolgGASU was the first time a map of engineering-geological zoning of the Lower Volga region and 
adjacent areas, in 1994 - the map of engineering-geological zoning of the Volgograd region on the scale of 1: 
500,000 map and engineering-geological zoning of the Volgograd city agglomeration on a scale of 1: 50,000. These 
types of engineering-geological areas differ not only on geological structure, but also in relief, hydrogeological 
conditions, the composition and properties of rocks that creates a substantially different conditions for the 
occurrence of geological processes and is a prerequisite for typing the geological environment to forecast its 
changes. One type of geotechnical areas are the areas of clay spread Oligocene Maikop series, mostly overlain by 
loess rocks .. wildland groundwater in loess rocks and Maikop clays are absent [10,11]. 
NizhnevolzhTISIZ, LLC "Radian" Giprovodstroy and others: When you present these works of engineering and 
geological surveys (. Geology, physical and mechanical properties of soils, hydrogeological conditions, etc.) from 
the reports VolgGASU and from more than 150 reports of different survey organizations were analyzed. 
3. Formulation of the problem.  
The main purpose of the work is to identify patterns of change in the Maikop clays properties in the base 
facilities. The presence of clay in the geological cross-section requires a special approach to the choice of the type of 
foundation, the definition of bearing layers of soil. In this regard, the designers and builders is the problem of the 
construction of these clays. 
4. Theoretical part.  
Maikop clays, conditions affecting the construction and operation of engineering structures, distributed within the 
denudation plains of the Volga Uplands and Ergeni. Formation of the hill was at the end of the Oligocene in the 
western part of the Volgograd Volga region when changing niskho¬dyaschih tectonic movements on rising. Maikop 
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clays were raised to the surface. Their continued existence took place in a continental epigenetic. Maximum 
compression load that experienced Maikop clays, amounted to about 3 MPa, which corresponds to the zone late 
diagenesis. We can assume that in these conditions Maikop were plastic slightly and sredneuplotnennye (porosity 
35-45%) of clay with uniaxial compression strength of at least 0.5 MPa and mo¬dulem common strain in the range 
of 10 MPa [12]. 
Volga Upland extends into the range of Volgograd in the meridional direction along the right bank of the Volga, 
and represented a steep and short slope to the Volga marks the surface of 27-154 m watershed areas between the 
Volga and the Don -. It is flat or slightly convex plateau marks the surface of 154-140 m in the southern direction 
falling to 85 m. The watershed is removed from the river. Volga to 13-19 km in the northern districts of the city, and 
in the south it is located at a distance of 3-5 km. Accordingly, changes and steepness of slopes: the north b. Joy 3-4 
°, and to the south of 6-7 °. An exception is the Mamayev Kurgan, where the steepness of slopes is 8-9. 
For the Volga slope of the Volga Uplands are characterized by considerable fragmentation, which reaches a depth 
of 120 m. At the sides of gullies and ravines to the surface where they exit Maikop clays in the upper part 
elyuviirovannye or blocked by deposits of Quaternary systems. Below lie Kiev (Elshanskaya) Eocene strata. 
Maikop Volgograd are Khadum horizon (lower Oligocene) [1,3], composed of dark gray thin-clay, with the 
inclusion of the weathered zone of gypsum, jarosite, iron hydroxides. Power clays varies from 0 to 20-30 m in the 
northern part of the city up to 90-100 m in the south. 
Once in continental conditions, eroded clay. Taking the natural load caused them poyavilenie fracture. They have 
undergone significant changes under vliyani¬em process of weathering and epigenetic mineralization. With the 
fracturing has begun penetration of oxygen into the interior of rock and its interaction with carbonates and sulfides 
to form large crystals crystalline gypsum, and iron sulfate jarosite. Thus, carbonates and sulfates in the upper and 
middle parts of clay strata Maikopian were replaced with gypsum. At the same time the formation of large crystals 
of gypsum caused no significant hardening rocks, and in some cases there was decompression and discontinuity as a 
result of crystallization of gypsum burgeoning pressure [12]. As a result of supergene processes deposition 
maykonskih once homogeneous clay transformed into a non-uniform thickness, is divided into three parts, the upper, 
middle, lower. These parts are different in terms of physical and physical-mechanical properties (Table. 1). 
 Table 1. Physical and physico-mechanical properties of the Maikop clays [13] 
Clay 
V
ar
ie
tie
s o
f c
la
y 
N
um
be
r o
f s
am
pl
es
 
D
en
si
ty
, 
U 0
, ɝ
/ɫ
ɦ3
 
sk
el
et
al
 d
en
si
t, 
U d
 ɝ
/ɫ
ɦ3
 
n,
 %
 
Th
e 
de
gr
ee
 o
f h
um
id
ity
 
S r
 
nu
m
be
r o
f p
la
st
ic
ity
 J
p 
U
ni
ax
ia
l c
om
pr
es
si
on
 st
re
ng
th
, R
ɫ 
Ɇ
ɉ
ɚ 
M
od
ul
e 
to
ta
l s
tra
in
 ȿ
, Ɇ
ɉ
ɚ 
Maikop (mPg3, mkp) 
Top 60 1.76 1.23 55 0.87 36 0.7 7 
Central 143 1.85 1.26 54 0.88 35 1.5 16 
Lower 160 1.89 1.36 50 0.96 41 2.5 25 
 
For the upper part of the Maikop clays characterized by the largest decompression, OCU-conditionality discharge 
and leaching of gypsum. As a result, it formed a porous microstructure with full otsutstviem clay salts. This led to 
the predominance in this part of the section strukturnyh ties coagulation type [12]. This is confirmed by the 
relatively low mechanical properties of clays and the character of their deformation under uniaxial ezhata. 
According to [13], etc., of uniaxial crushing Maikop clays from the upper part of the section is an average of 
0.7MPa and total strain module - 7MPa. 
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In the middle part of the section Maikop clays differ from overlying a lesser decompression, and the main thing - 
the presence of gypsum, polnostyu not washed out of this part of the section. Gypsum is found in two forms - as 
individual crystals and dovetail as plate crystals and iglovatyh filling microcracks. If the first type of gypsum slabo 
affect the structural connections of clay, the second reinforcing clay rocks and increases its strength. Therefore, in 
the middle of the struc-tural ties section Maikop clays are due not only to preserve coagulation contacts between 
clay particles, but also by the presence of solid gypsum inclusions that increase structural strength. Uniaxial 
crushing strength of the clay from the middle part of the section is growing and 1,5MPa and total modulus - 16 MPa. 
Maikop clays from the lower part of the section less than the other have undergone the impact of weathering 
processes. They significantly increased the content of gypsum, washed here from the upper parts of the column and 
deposited in the microcracks in the form of plates and igolcha-ies of crystals. The presence of hard gypsum veins 
greatly increased its strength. Uniaxial crushing strength of clays of this species was 2.5 MPa, modulus 25 MPa 
[12]. 
Studies [14] have shown that the average values of the physical properties and resistance to consolidated and 
consolidated slice with natural wet-sti and after soaking the entire thickness of the Maikop clays were so close that, 
in accordance with GOST 20522-95 [2] for a variety of sample parts can be combined into one element 
geotechnical. A characteristic feature of the territory of Volgograd, caused by climate aridity, low levels of water the 
soil is highly sensitive clay soils to changes in humidity. Maikop clays are nabuhayusche-shrink soils. Under natural 
conditions, these clays are above the groundwater level. The consistency of the solid and semisolid. 
In built-up areas as a result of flooding if leakage from water conveyance of communications, irrigation of green 
spaces, etc. they swell. And for the clay-ing lies at a shallow depth, it is characterized by a relatively small swelling. 
At a load of 0.05 MPa relative swelling rarely reaches 0,02-0,03.Davlenie swelling generally does not exceed 0,3 
MPa, usually 0.15-0.2 MPa. swelling Humidity is 0,44-0,63. When moistened clay there is a decrease of 
deformation module. For example, the module deformation-tion at a load of 0.2 MPa with a natural moisture content 
is 20 MPa, while reducing soaking etsya do13,0 MPa. Strength and deformation properties of clay are shown in 
Tables 2 and 3. 
Table 2. Deformation module Maikop clays [2] 
Location selection 
Volzhskaya 
HPP 
Mamaev 
mound 
Angarsk 
  village 
community 
ʋ 371 
quantification 40 23 58 51 
deformation module     
minimum 5 4 4 2 
average 11 13 11 11 
maximum 64 43 27 48 
Table 3. Mechanical properties of the Maikop clays [2]  
Location selection 
Volzhskaya 
HPP 
Volga-
Don canal 
Mamaev 
mound 
Angarsk 
  village 
community    
ʋ 317 
quantification 163 64 40 29 57 
Angle of internal friction (ĳ0) 150 
5033’ 
170 
- 
180 
2010’ 
180 
8050’ 
190 
5048’ 
Clutch (ɋ Ɇɉɚ) 0,056 
0,038 
0,045 
- 
0,060 
0,025 
0,043 
0,023 
0,033 
0,018 
       Note. The numerator gives the mean values in the denominator - their mean square base.  
 
In the developed areas there were sporadic distribution of water in the bath area elyuviiro Maikop clays, often 
with the depth of the groundwater level in the area of foundations, causing flooding of buildings. groundwater level 
rise in some places reaches a speed of 0,2 m / year. In areas composed of a thick layer of loess rocks, SFOR-mated 
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with perched water table at a depth of 8,3-9,7 m. Lifting speed of ground water level of 0,5-0,7 m / year. A small 
area of the district is occupied by a landscaped wooded park on top of Mamayev Kurgan, where the Maikop clays 
currently Obvodny-us almost at full capacity. Thus, the areas of distribution of Maikop clays potentially flooded in 
case of occurrence of the Maikop clays from the surface, and when the clay re-covered with a layer of loess rocks. 
Corrosion determined by the degree of corrosion activity in Maikop clays - from medium to very high prevalence 
increased with the degree of corrosion-active. 
In rare cases, there are processes of shrinking Maikop clays at the base objects with the hot process [15-17]. 
Within the residential areas in the territory, dissected by ravines, there is a pro-slumping process Maikop clays, 
caused by rising groundwater levels and by-pass-tion species, rarely on the slopes of open pits. [18]. 
5. Conclusion.  
When designing a new array of development must be considered in this type of potentially podtoplyaemost areas. 
If any form of development can develop-vatsya following processes and phenomena: the emergence of new aquifer, 
perched; flooding; swelling; shrinking; drawdown; reduction in the strength of the rocks; metal and concrete 
corrosion; creep. In this regard, the design of new sets of development should be preceded by detailed geotechnical 
investigations in accordance with the regulations. 
As the practice of building, in these circumstances naibolee reliable and effective nym way to trouble-free 
construction is the use of pile foundations with a full recess swelling soils. The most effective and cost-effective is 
the use of bored piles and piles with a deep dents in Kiev clay Eocene [19-20]. In the case of incomplete cutting 
through piles swelling clays or lack of in-glubleniya bedrock uplift piles can occur. 
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